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HIGH TEMPERATURE DEVICES AND ARTICLES 

5 

Tbis invention coiKsems high temperature device and articles, meaning especially 
devices and articles used at molten glass temperatutes^i and which need to be protocted -bom 
attack by molten glass. 

10 In the glass mdajstry^homogenisiiig and gobbing stiiTC^ These parts require 

excellent high tenqTeratuie strength at glass fonning temperatures, which are generally in fhje 
range 1000 to 1250*C. The traditional material chosen for such parts is molybdenum (Mo) 
which is clad in platinum fi>iL Allhongh Mo is resistant to molten glass, it is i^idly oxidised 
and volatilised in contact with air at tenq)erai:ures above 700^C. To avoid oxidation^ Ihe Pt 

15 cladding nrnst completely contain the Mo core and the space between the Pt cladding and the 
Mo part is evacuated to remove any oxygen. How:ever* any direct contact between the Mo 
core and Pt cladding at elevated temperatures allows rapid inter-diJSfusiQn^ so fhat the 
protection offered by the Pt cladding is compromised over time. It is diere&re conventional 
to provide a protective coating on the Mo paxt^ such as a sprayed ceramic, to act as a difiRision 

20 bander. Such a nidti-step construction adds complicalion and cost 



Hp/ 



In recent years^ oxide dispersion strength^ed alloys hsYO become available 

(examples include PMIOOO5 PbdQOOO» » MA956) with adequate high tempeiature 

strengths to act as stirrer cores for use m molten glass. Unlike Mo, these ODS materials do 

25 not catastFophically oxidise^ but fetm relatively protective sur&ce oxide l^yen^ Jrbyw&vex 
these ODS materials are tiot resistant to moUen glass and therefore still requk^e jprotecdon in 
the fomi ofPt claddmg. The Pt cladding does not have to be a complete contaiimieint became 
of Ihe greater resistance of Ihe core material to oxidation. InterdiERision xetc^ins a problem if 
tlie Pt and ODS materials are in direct contact* Unfortunately the best typra of ceramic 

30 interlayers which could be considsied as a difivsion barriers^ do not have expansion 
.coefficietkts which match the tequurements of the ODS aUoys. Accordinglya ttie$e difiBjsion 
barrier layers cm beccxme damaged and spall off in service. In particular the possibility of 
uaii^ part claddings (an opportunity to reduce cost) isequires that the dif&sioa barrio layer 
extend right to (or just beyond) the fiee edge of the cladding. 1%is is a vulneiable point 
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bet^use if spalling of the iiateilayer did occur it coidd cause co ntaminati on of the glass. 

Thero temains a need for a protected article ivhidi does not suE^ ^gmfioant 
inieKlifBision yet letains adequate strength in a glass fbmace- It is also an advaotege if ^ 
interlayer is flexible under the conditifn^ of opasdlon such tbat it does not crack, crumble or 
spaU. 

AcGordii}giy> the present invention provides a h^jh ten^ierature artide compnsxisg a 
base metal part and a platmimi group metal ("PGM?*) irotective layer* separated hy a. 
diffusion limiting layer, chaiajctexised in that the diffbsion limiting layer is a foraminate PGM 
structure. 

Desirably* the faraminate PGM stracture is a relatively low-detnsity fabric, including 
woven or knitted fabrics, felts and sintered non-woven fabricSi It should be understood that 
other stractures are included ^thin the broadest scope of the invention. These may be highly 
expanded PGM sheets PGM sheets with impressed ''pimples", and others, Horwever, the 
presently preferred structure is a knitted PGM fabric. We refer to Johnswn M^ttbey USP 
5^66^293 which discloses the mamafacture of such knitted fabrics as catalyst gauzes, 
especially for fti^wotifa oxidation. Such knitted PGM fabrics are commercially available. 

The PGM protective layer is prefbrably Pt or a Pt alloy. The forammate PGM 
staucture is preferably Pt or a Pt alloy. The preferred non-woven structures are made &om 
thread or wire of ^proximately SO- SStnicron diameter or fiomribboiiir 

Preferred PGM structures have open areas of 60% or more and densities in the range 
250-12Q0g/m2. This permits ah circuktiorL, which ha3 benefits with ODS materials in 
wfliwtelning stable^ proteotive oxide layers and also limits pomts of direct PGM-base melal 
contact Knitted stnictmies have additional advantages moluding flexibility, so thai they can 
readily coirfonn to the shape of the underlying part, which may be a stin?er with a complex 
external screw, A Imitted PGM fehric has minimal contact pomts so lhat 
be tbrou^ the contact points and wmltiple thin wires or tibbon, tims ledudng diffusion of 
species ftom the POM protective layer to the base metal part and vice versa. 
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A preferred base metal part is xnade fiom ODS material such as tihwt maiketed as 
PM2000 (Plansee Metals Ltd), 

The invention wJl now be described by way of example and with lefeteiice to the - 
S accoixqpanymg schematic dramog. 

A PM2000 ODS part, 1^ has a knitted Pt-5%Kh gauze (JM "Nitrolok'), 2, applied 
thereto and fixed in place by hammer welding. Gauze 2 is knitted on a commercial knitting 
machine fiom 76micioa Pt-SSh wire to a weight of 620g/m2 Fitted over the Pt gauz» is a 
10 Pt cladding 3, constructed fix)m Imm thick Pt sheet by traditional methods. 



A test article according to the mvention has been tested in contact with molten glass 
for 1500 hones without failure or evidence of appreciable interdiffusion. The test is 
ocniinubig. 

The skilled person will be able to modify and optimise the invention without dfipartiLag 
ftom its scope. 
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CLAIMS 

U A Ijask tempeiatuia artide compxising a base metal part and a platinmn gtoiqi metal 
CTGM") protective layer, separated by a difi&ision limitins layer, characterised in that ibc 
S. difEusicm limiting layer is a foraxnmate POM structure. 

2. An article according to claam 1, vdiierdn tiae foramisaAie POM stnioturc is a &biic 
made from wire or ribbon. 

10 3- An article according to claim 1 or 2, where both the PGM protective layer and the 
foraminate PGM structure are Pt or a Pt alloy. 

4, An article according to claim 3, ivhereia the foraminate PGM Structure is a layer of 
knittied or woven Pt wire or ribbon. 

15 

5. An article according to any of the preceding clauns, yrftierdn the base metal part is 
formed from ODS materials including PM2000, PMIOOO, MA758, MA956. 

6* An artiole accordhig to any of the preceding claims, in the form of a homogenising or 
20 gobbing stirrer or other metallic part for use in a glass furnace. 

7. A diffiision liTniting layer for use in the article of claim 1, fomied from a knitted or 
woven Pt or Pt alloy fiibric. 
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5 HIGH TEMPERATURE DEVICES AND ARTICLES 

Abstract of th« Inveniion 

A device such as a sdrter suitable for contacting molten glass has a base metal 
10 component 1, a knitted Ft gauze lay^^, 2^ and an outer Ft claddings 3. The device exhibits 
resistance to aitack by naolten glass and resistance to intstdifEusion between the Ft cladding 
and the base metal* 

(Sole Figure to be used) 



MNlSS3GB/15lBfli2002 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

C^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBITCS) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



